Thermodynamic analysis of helix-engineered forms of the activation domain of human procarboxypeptidase A2.
Thermodynamic characterization of the activation domain of human procarboxypeptidase A2, ADA2h, and its helix-engineered mutants was carried out by differential scanning calorimetry. The mutants were engineered by changing residues in the exposed face of the two alpha helices in order to increase their stability. At neutral and alkaline pH the three mutants, alpha-helix 1 (M1), alpha-helix 2 (M2) and alpha-helix 1 and alpha-helix 2 (DM), were more stable than the wild-type domain, in the order DM, M2, M1 and wild-type. Under these conditions the CD and NMR spectra of all the variants are very similar, indicating that this increase in stability is not the result of gross structural changes. Calorimetric analysis shows that the stabilizing effect of mutating the water-exposed surfaces of the helices seems to be mainly entropic, because the mutations do not change the enthalpy or the increase in heat capacity of denaturation. The unfolding behavior of all variants changes under acidic conditions: whereas wild-type and M1 have a strong tendency to aggregate, giving rise to a beta conformation upon unfolding, M2 and DM unfold reversibly, M2 being more stable than DM. CD and NMR experiments at pH 3.0 suggest that a region involving residues of the second and third beta strands as well as part of alpha-helix 1 changes its conformation. It seems that the enhanced stability of the altered conformation of M2 and DM reduces the aggregation tendency of ADA2h at acidic pH.